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(54) Air conditioning apparatus 

(57) According to the present invention, an air con- 
ditioning apparatus (1) include a case (5) partitioned 
into a first air passage (10a) and a second air passage 
(10b) by partition plates (16-19), a heat exchanger (11, 
12) such as a heater core. The heater exchanger (11, 
12) is sandwiched between the partition plates (17-19). 
Further, the heat exchanger (11, 12) is formed by lami- 
nating tubes (20, 23) and a fin (21 , 24), while the fin (21 , 
24) is disposed in each main air passage (23a) formed 
between tube walls of the tubes (23). Each end of the 



partition plates (17-19) is opposite to each end of the 
tubes (20, 23) so that the partition plates (17-19) are 
parallel to the tubes (20, 23). In this way, airflows which 
respectively have passed from the air first and second 
passages (10a. 10b) pass through the heat exchanger 
(11.12) without being mixed with each other therein. As 
a result, the separation characteristics of airflows can 
be improved. 



FIG, 1 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention: 

The present invention generally relates to an air 
conditioning apparatus for a vehicle, in which condi- 
tioned air having different states from each other pass 
through respective air passages partitioned by a parti- 
tion plate and are simultaneously blown out from plural 
air outlets into a passenger compartment. Particularly, 
the present invention relates to an arrangement of the 
partition plate for partitioning the air passages. 

2. Related Arts: 

Conventionally, an air conditioning apparatus in 
which air flows having different states such as tempera- 
ture or humidity from each other are respectively blown 
out from plural air outlets has been known as disclosed 
in JP-A-60-8105. In this air conditioning apparatus, it is 
possible to prevent the heating efficiency from deterio- 
rating as well as the windshield from being clouded in a 
heating operation. 

In the air conditioning apparatus disclosed in JP-A- 
60-8105, an interior of a case is divided into an outside 
air passage and an inside air passage by partition 
plates, and an evaporator, a heater core portion which is 
a half of the heater core and divided by a partition plate, 
and a fan are disposed in each of the air passages. 
Accordingly, the inside air and the outside air can pass 
through the evaporator and the heater core without 
being mixed with each other. Therefore, the inside air 
after being conditioned can be blown out into the pas- 
senger compartment from a foot air outlet, and the out- 
side air after being conditioned, humidity of which is low, 
can be blown out from a defroster air outlet. 

However, according to examinations by the inven- 
tors, in the air conditioning apparatus as disclosed JP- 
A-60-8105, it turns out that separation characteristics 
for separating air flows passing into the respective air 
passages is deteriorated, depending on the arrange- 
ment of the partition plates. 

SUMMARY OF THE INVENTION 

The present invention has been accomplished on 
the basis of the following findings. 

As shown in FIG. 9, a laminated type evaporator 1 1 
is composed of plural tubes 20 and fins 21. Each main 
passage 20b is formed between each pair of the adja- 
cent tube wall surfaces 20a of flat tubes 20, and a fin 21 
(a corrugated fin) is folded and disposed in each main 
passage 20b. The main passage 20b is partitioned into 
plural secondary air passages 20c by a plate, and the 
adjacent secondary air passages 20c are communi- 
cated with each other through plural louvers 22 which 
are formed by cutting the plate so as to stand from the 



plate surface. 

In an air conditioning apparatus having the above 
mentioned evaporator 11, airflows such as inside air 
and outside airflows having different states from each 

5 other flow into the evaporator 11 through a first and a 
second air passage divided by partition plates 1 7 and 
1 8 without being mixed with each other. However, when 
the partition plates 17 and 18 are disposed generally 
perpendicular to the tubes 20 so as to form the first and 

w second air passages 10a and 10b as shown in FIG. 9, 
airflows which have passed through the evaporator 1 1 
separately may be mixed together in the evaporator 1 1 , 
because the adjacent secondary air passages commu- 
nicated with each other through the louvers 22. Conse- 

15 quently, there is a problem that the separation 
characteristics for separating airflows may be deterio- 
rated. 

The present invention has been accomplished in 
view of the above mentioned problems, and it is an 

20 object of the present invention to provide an air condi- 
tioning apparatus for a vehicle, in which conditioned air 
having different states from each other pass through 
respective air passages divided by a partition plate and 
are simultaneously blown out from plural air outlets into 

25 a passenger compartment, capable of improving sepa- 
ration characteristics of airflows into the respective air 
passages. 

According to the present invention, an air condition- 
ing apparatus includes a case having an air passage 

30 therein, a heat exchanger, and a partition plate for parti- 
tioning the air passage into a first and a second air pas- 
sage. The heat exchanger includes tubes and a fin, in 
which a main air passage is formed between each of 
adjacent tubes. A corrugated fin is disposed in each 

35 main air passage. Airflows respectively passing through 
the first air passage and the second air passage and 
having different phases such as temperature or humid- 
ity from each other pass in each main air passage with- 
out being mixed with each other. In the air conditioning 

40 apparatus, the partition plate is disposed generally par- 
allel to the tube, and a length of said fin in an airflow 
direction being generally equal to that of said tube in 
said airflow direction. Accordingly, airflows which have 
passed through the first and the second air passages 

45 respectively flow into the heat exchanger and are not 
mixed each other in the heat exchanger, thereby 
improving the separation characteristics of airflows. 

An end of the partition plates may be disposed so 
as to be opposite to an end of the tube. 

so Further, the partition plate may include two plates, 
in which one is disposed at an upstream air side of the 
heat exchanger and another is disposed at a down- 
stream air side of the heat exchanger. 

A thickness of a heat exchanger side end of the par- 

55 tition plate disposed at the upstream air side of the heat 
exchanger may be thicker than that of the other portion 
of the partition plate. As a result, the separation charac- 
teristics of the air currents are more improved. 

A distance between the end of the partition plate 
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and an end of the tube of the heat exchanger may be 
smaller than 10 mm. Accordingly, it is efficiently pre- 
vented that airflows which have passed through the fist 
and second air passages are mixed with each other at 
an opening between the partition plate and the tube. 

Further, the case may be formed with an inside air 
inlet and an outside air inlet at the upstream air side of 
the heat exchanger, and the air passage is partitioned 
by the partition plate into an inside air passage through 
which the inside air sucked from the inside air inlet 
passes and an outside air passage through which the 
outside air sucked from the outside air inlet passes. 
Therefore, the inside air current and the outside airflows 
having different temperatures or humidities from each 
other respectively pass through the heat exchanger and 
flow into the air passages at the downstream air side of 
the heat exchanger without being mixed with each 
other. 

The heat exchanger may be a heater core disposed 
at an downstream air side of an evaporator, for heating 
air cooled by the evaporator. Further, a door may be dis- 
posed between the evaporator and the heater core to 
adjust each amount of air flowing into the heater core to 
be heated in the heater core and air flowing so as to 
bypass the heater core. In this way, each temperature of 
airflows passing through the first and the second air 
passages can be independently adjusted. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more fully under- 
stood from the detailed description given hereinbelow 
and the accompanying drawings which are given by way 
of illustration only and are not intended to limit the 
present invention, and wherein: 

FIG. 1 is a perspective view showing an evaporator 
and an arrangement of an evaporator and partition 
plates of a first embodiment according to the 
present invention; 

FIG. 2 is a cross sectional view taken along the line 
ll-li of FIG. 1 , showing the arrangement of the evap- 
orator and the partition plates of the first embodi- 
ment; 

FIG. 3 is a diagram showing an air conditioning 
apparatus of the first embodiment; 
FIG. 4 is a perspective view showing a heater core 
and an arrangement of the heater core and partition 
plates of the first embodiment; 
FIG. 5 is a sectional view showing an arrangement 
of an evaporator and partition plates of a second 
embodiment according to the present invention; 
FIG. 6 is a sectional view showing an arrangement 
of an evaporator and partition plates of a third 
embodiment according to the present invention; 
FIG. 7 is a diagram showing an air conditioning 
apparatus of a fourth embodiment according to the 
present invention; 

FIG. 8 is a perspective view showing a heat 



exchanger and an arrangement of the heat 
exchanger and a partition plate of a modification; 
FIG. 9 is a perspective view showing an arrange- 
ment of an evaporator and partition plates of a com- 

5 parative example; 

FIG. 10 is a cross sectional view taken along the 
line X-X of FIG. 9, showing the arrangement of the 
evaporator and the partition plates; and 
FIG. 1 1 is a graph showing characteristics between 

io distances 5 between an end of partition plate and 
an end of evaporator, and inside air ratio. 

DETAILED DESCRIPTION OF THE PRESENTLY 
PREFERRED EXEMPLARY EMBODIMENTS 

15 

Embodiments according to the present invention 
will be described hereinafter with reference to the draw- 
ings. 

A first embodiment of the present invention will be 

20 described. 

FIG. 3 schematically shows an air conditioning 
apparatus 1 for a vehicle. The air conditioning appara- 
tus 1 is composed of, in the order from an upstream air 
side, a blower part 2, a cooler part 3 and a heater part 

25 4. Air conditioning functional components are disposed 
within a case 5 made of resin such as polypropylene or 
the like. Further, an air passage 5a is formed in the case 
5. 

The blower part 2 includes inside air inlets 6a and 

30 6b and an outside air inlet 7 disposed at the most 
upstream air side in the case 5, and an up and down 
suction fan 8 accommodated in a scroll casing at a 
downstream air side of the air inlets 6a, 6b and 7. 

At the downstream air side of the inside air inlets 6a 

35 and 6b, an inside/outside air switching doors 9a and 9b 
are respectively disposed. By rotating the inside/outside 
air switching doors 9a and 9b, a first air passage 10a or 
a second air passage 10b (described later) is switched 
to either one of the air passage through which the inside 

40 passes and the air passage through which the outside 
air passes, respectively. 

The cooler part 3 includes an evaporator 11 for 
cooling air sucked by the blower part 2. The heater part 
4 includes a heater core 12 for heating air which passed 

45 through the evaporator 1 1 . Further, air mix doors 13 are 
rotatably disposed at the upstream air side of the heater 
core 12. By adjusting an opening degree of the air mix 
door 13, an amount of air passing through the heater 
core 12 is adjusted, and the air conditioning is per- 

so formed. 

At the most downstream air side in the case 5, a 
foot air outlet 14a for blowing out conditioned air toward 
feet of a driver in a passenger compartment, a defroster 
air outlet 14b for blowing out air toward a windshield 
55 glass, and a face air outlet 14c for blowing out condi- 
tioned air toward a breast of the driver are disposed. At 
the air outlets 14a. 14b and 14c, a foot door 15a, a 
defroster door 15b and a face door 15c are provided, 
respectively. 
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The up and down suction fan 8. the evaporator 1 1 
and the heater core 12 are generally arranged in a line 
with reference to an airflow direction, and plural partition 
plates 16. 17, 18 and 19 are generally disposed on the 
center line of this arrangement. The partition plates 16 5 
to 19 are fixed to the case 5 by positioning pins (not 
shown) penetrating through the partition plates 16. 17, 

18 and 19 in a direction generally perpendicular to the 
airflow direction. The air passage 5a in the case 5 is 
divided by the partition plates 16 to 19 into a first air 
passage 10a communicating with the foot air outlet 14a, 
a second air passage 10b communicating with the 
defroster air outlet 14b and the face air outlet 14c. 

The partition plate 16 is disposed at an upstream 
air side of the up and down suction fan 8, and the parti- 
tion plate 1 7 is disposed at a downstream air side of the 
up and down suction fan 8. The up and down suction fan 
8 includes fans 8a and 8b having different diameters 
from each other, while the fan 8a is disposed at an 
upper side and the fan 8b is disposed at a lower side in 
FIG. 3. The fans 8a and 8b are partitioned by the parti- 
tion plates 16 and 17, and air which are sucked by the 
fans 8a and 8b are separately blown out. 

Further, since a downstream air side end 1 7b of the 
partition plate 1 7 extends to the evaporator 11 , air which 
are sucked by the fans 8a and 8b separately flow into 
the evaporator 1 1 . 

The partition plate 18 disposed at the downstream 
air side of the evaporator 1 1 extends from the evapora- 
tor 11 to the heater core 12, and air which passed 
through the evaporator 11 separately flow into the 
heater core 12 while keeping the separated states. The 
air mix doors 1 3 are partitioned by the partition plate 1 8. 

Further, the partition plate 19 disposed at the down- 
stream air side of the heater core 12 extends from the 
heater core 12 to the foot door 15 so that an end of the 
partition plate 19 contacts with the foot door 15 when 
the foot air outlet 14a is opened. 

As described above, the partition plates 17,18 and 

19 are disposed to partition the air passage 5a into the 
first and the second air passages 10a and 10b, and the 
evaporator 11 and the heater core 12 are sandwiched 
between the partition plates 17 and 18, and 18 and 19, 
respectively. Next, arrangements of the partition plates 
17, 18 and 19 with reference to the evaporator 11 and 
the heater core 12 will be described. 

As shown in FIGS. 1 and 2, the evaporator 1 1 is a 
laminated type heat exchanger including tubes 20 in 
which refrigerant flows, and corrugated fins (hereinafter 
called fins) 21 for improving the heat exchanging per- 
formance. 

Each of the tubes 20 is a flat tube having an elliptic 
cross section. Plural tubes 20 are laminated together in 
such a manner that flat tube walls 20a thereof become 
generally parallel to the airflow direction. Accordingly, 
the evaporator 1 1 includes plural spaces divided by the 
tubes 20, and each divided space between the adjacent 
tube walls 20a functions as a main air passage 20b. 

Each of the folded fins 21 is disposed in each main 



air passage 20b and is connected to the tube walls 20a 
by brasing. Therefore, the main air passages 20b are 
further divided into plural spaces. Air passes through 
the divided spaces between the adjacent plate surfaces 
of the folded fins 21, that is, the divided spaces forms 
secondary air passages 20c. The fins 21 are formed 
with plural louvers 22 by cutting the plate surfaces so as 
to stand the louvers 22 to improve the heat exchanging 
efficiency, so that the adjacent secondary air passages 
20c are communicated with each other through the lou- 
vers 22. In this case, the length of the fin 21 in the air- 
flow direction is generally equal to that of the tubes 20 in 
the airflow direction. 

The partition plate 17 to be disposed at the 
upstream air side of the evaporator 1 1 is disposed in 
such a manner that an end 1 7b thereof is opposite to an 
upstream air side end of a tube 201 which is one of plu- 
ral tubes 20 as shown in FIG. 2. That is, the partition 
plate 17 and the tube 201 are coplanar. Further, the par- 
tition plate 17 is disposed generally parallel to the tube 
walls 20a of the tubes 20, and the airflow direction at the 
upstream air side of the evaporator 1 1 corresponds to 
the airflow direction in the main air passages 20b in the 
evaporator 1 1 . 

On the other hand, the partition plate 1 8 to be dis- 
posed at the downstream air side of the evaporator 1 1 is 
disposed in such a manner that an end 18a thereof is 
opposite to a downstream air side end of the tube 201 
as shown in FIG. 2. That is, the partition plate 18 and 
the tube 201 are coplanar, too. Further, the partition 
plate 18 is disposed generally parallel to the tube walls 
201a of the tubes 201, and the airflow direction in the 
evaporator 1 1 corresponds to the airflow direction at the 
downstream air side of the evaporator 1 1 . 

Next, a structure of the heater core 12 will be 
described. 

As shown in FIG. 4, the heater core 12 is a lami- 
nated type heat exchanger composed of tubes 23 in 
which engine cooling water flows, corrugated fins (here- 
inafter called fins) 24 for improving the heat exchanging 
performance, an inlet tank 25a communicating with an 
inlet tube 26a, and an outlet tank 25b communicating 
with an outlet tube 26b. 

Each of the tubes 23 is a flat tube having an elliptic 
cross section. Plural tubes 23 are laminated in such a 
manner that flat tube walls (not shown) are generally 
parallel to the airflow direction. Accordingly, the heater 
core 12 includes plural spaces divided by the tubes 23, 
and each divided space between the adjacent tube 
walls functions as a main air passage 23a. 

Each of the folded fins 24 is disposed in each main 
air passage 23a and is connected to the tube walls by 
brazing. Therefore, the main air passages 23a are fur- 
ther divided into plural spaces by folded fins 24. Air 
passes through the divided spaces between the adja- 
cent plate surfaces of the folded fins 24, that is, the 
divided spaces forms secondary air passages 23c. The 
fins 24 are formed with plural louvers (not shown) by 
cutting the plate surfaces so as to stand the louvers to 
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improve the heat exchanging efficiency, so that the adja- 
cent secondary air passages 23c are communicated 
with each other through the louvers. 

The tubes 23 and the outlet tank 25a arranged as 
the above are communicated with the inlet tank 25a and 
the outlet tank 25b at the upper end and the lower end, 
respectively. The inlet tank 25a is connected to the inlet 
tube 26a. and the outlet tank 25b is connected to the 
outlet tube 26b- 

The engine cooling water flows from an engine (not 
shown) to the inlet tank 25a through the inlet tube 26a. 
and then flows to the tubes 23. The cooling water fur- 
ther flows into the outlet tank 25b through the tubes 23, 
and then flows into the engine again through the outlet 
tube 26b. 

The partition plates 18 and 19 are arranged with 
reference to the heater core 12 in the same manner as 
the partition plates 1 7 and 18 being arranged with refer- 
ence to the evaporator 1 1 . That is. a heater core side 
end 18b of the partition plate 18 is opposite to an 
upstream air side end of one of the tubes 23, while a 
heater core side end 19a of the partition plate 19 is 
opposite to a downstream air side end of the tube 23. In 
this case, the partition plates 18 and 19 are coplanar. 

Next, an operation of the first embodiment will be 
described. 

When the up and down suction fan 8 rotates, the 
inside air and the outside air are respectively sucked 
from the inside air inlets 6a and 6b and the outside air 
inlet 7, and then independently flow into the first and 
second air passages 10a and 10b in accordance with a 
blowing mode. The air having flowed from the air pas- 
sages 10a and 10b are cooled while passing through 
the evaporator 11. Each amount of the cooled air flow- 
ing into the heater core 12 to be heated is changed by 
the respective air mix doors 13, so that the tempera- 
tures of air passing through the air passages 10a and 
10b are adjusted. 

By rotating the inside/outside switching doors 9a 
and 9b disposed at the inside air inlets 6a and 6b, and 
the doors 15a, 15b and 15c disposed at the air outlets 
14a, 14b and 14c, the blowing mode and types of air 
(inside air and outside air in the embodiment) to be 
blown out from the air outlets 14a, 14b and 14c are 
switched. 

However, as described before, as a result of the 
examinations by the inventors, there causes a problem 
that airflows respectively passing through air passages 
10a and 10b may be mixed with each other, i.e., the 
separation characteristics may be deteriorated, 
depending on the arrangement of the partition plates 
17, 18 and 19 with reference to the evaporator 11 or 
heater core 12. 

Next, it will be described how the arrangement of 
the partition plates with reference to the heat exchang- 
ers has an influence on the separation characteristics of 
airflows respectively passing through air passages, on 
the basis of results of an experiment. 

The inventors have experimented by using the 



same air conditioning apparatus as that shown in FIG. 
3. When the air conditioning apparatus has two types of 
the arrangements of the partition plates, separation 
characteristics for separating the airflows were evalu- 
5 ated. 

One of the arrangements is shown in FIG. 9 as a 
comparative example. The partition plates 17 and 18 
are disposed generally perpendicular to the tube walls 
20a of the evaporator 1 1 . The partition plates 18 and 19 
10 are also disposed generally perpendicular to the tube 
walls of the heater core 1 2 (not shown). 

The other arrangement of the partition plates 
according to the present invention is shown in FIGS. 1 
and 2. The partition plates 17 and 18 were disposed 
15 generally parallel to the tube walls 20a of the tubes 20 
of the evaporator 1 1 as shown in FIGS. 1 and 2. Further, 
the partition plate 1 7 is opposite to the end of the tube 
wall 20a of the tube 201 and the end of the partition 
plate 18 was opposite to the other end of the tube wall 
20 20a of the tube 201 . Further, the partition plates 1 8 and 
19 are also arranged generally parallel to the tube walls 
of the tubes 23 of the heater core 1 2 as shown in FIG. 4. 

In both arrangements of the partition plates, when 
each distance 5 between the ends of the partition plates 
25 17, 18 and 19 and the ends of the tube walls of the 
evaporator 1 1 or the heater core 12 was 0 mm, 2 mm or 
4 mm, the separation characteristics of the air currents 
passing through the air passages 10a and 10b were 
evaluated. 

30 The separation characteristics of the airflows pass- 
ing through the air passages 10a and 10b were evalu- 
ated on the basis of inside air ratio. Firstly, an air, having 
a temperature of -20 °C and a relative humidity of 100 
%, flowed to the first air passage 1 0a as the outside air, 

35 while another air, having a temperature of 25 °C and a 
relative humidity of 40 %, flowed to the second air pas- 
sage 10b as the inside air. Then, the humidity of the air 
at the downstream air side of the heater core 1 2 in the 
first air passage 10a was measured, and calculate a 

40 mixing ratio of the inside air to the outside air (inside air 
ratio) was calculated. 

The results are shown in FIG. 1 1 . In FIG. 1 1 , a bro- 
ken line (evaluated values are indicated by triangles) 
shows the characteristics between the distances 5 and 

45 the inside air ratio under the arrangement of the com- 
parative example, and a solid line (evaluated values are 
indicated by circles) shows the characteristics between 
the distances 5 and the inside air ratios under the 
arrangement of the present invention. 

so As shown in FIG. 11, despite the distances 5 
between the ends of the partition plates 17, 18 and 19 
and the ends of the tube walls, the inside air ratio under 
the arrangement of the present invention where the par- 
tition plates are disposed parallel to the tube walls are 

55 lower than that under the arrangement of the compara- 
tive example where the partition plates are disposed 
perpendicular to the tube walls. That is, it is apparent 
that the separation characteristics of the inside and the 
outside air under the arrangement of the present inven- 
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tion is superior to that of the comparative example. 

As shown in FIGS. 1 and 2. the evaporator 11 
includes plural main air passages 20b divided by the 
tubes 20. Therefore, airflows respectively passing 
through the main air passages 20b are separated by the s 
tubes 20. On the other hand, each main air passage 
20b is partitioned into the secondary air passages 20c 
by the plate surfaces of the folded fins 21 , and the adja- 
cent secondary air passages 20b are communicated 
with each other through the louvers 22 formed on the w 
plate surfaces of the fins 21 . 

Therefore, under the arrangement of the compara- 
tive example where the partition plates 17 and 18 are 
arranged perpendicular to the tubes 20, the airflow 
which passed through the first air passage 1 0a (herein- 15 
after called the first airflow) and the airflow which 
passed through the second air passage 10b (hereinaf- 
ter called the second airflow) are mixed with together in 
the evaporator 1 1 because of the louvers 22. The first 
airflow is indicated by solid line arrows and the second 20 
airflow is indicated by broken line arrows in FIG. 10. As 
a result, the separation characteristics of the airflows 
are deteriorated. 

On the other hand, under the arrangement of the 
present invention where the partition plates 17 and 18 25 
are arranged parallel to the tubes 20, the fist and the 
second airflows are not mixed in the evaporator 1 1 and 
respectively flowed to the air passages 10a and 10b at 
the downstream air side of the evaporator 1 1 as shown 
in FIG. 2. 30 

Accordingly, the separation characteristics of the 
airflows can be improved. Further, since the partition 
plates 18 and 19 are ananged with reference to the 
heater core 12 in the same manner as the partition plate 
1 7 and 18 being arranged to the evaporator 1 1 , the sep- 35 
aration characteristics of the airflows in the heater core 
1 2 can be also improved. 

The evaporator 1 1 is formed with the plural tubes 
20 and fins 21 by laminating together. Therefore, it often 
happens that some of the parts may deviate from a pre- 40 
determined size or may not be laminated accurately. 
However, in the embodiment, the ends of the partition 
plates 17 and 18 are disposed to be opposite to and 
close to the ends of the tube 201. Therefore, it can be 
prevented efficiently that the first and the second air air- 45 
flows from are mixed with each other in the clearances 
between the ends of the tube 201 and the ends of the 
partition plates 1 7 and 1 8. 

Since the arrangements of the partition plates 18 
and 19 with reference to the heater core 12 are the so 
same as those to the evaporator 1 1 , the same effects as 
described above can be also obtained in the heater core 
12. 

Next, a second embodiment of the present inven- 
tion will be described. 55 

Although each partition plate in the first embodi- 
ment has a plane-like shape, a partition plate may be 
structured such that a thickness of the partition plate 
disposed at an upstream air side of a heat exchanger 



gradually increases toward the heat exchanger side. 

In the second embodiment, as shown in FIG. 5, a 
partition plate 27 disposed at an upstream air side of an 
evaporator 1 1 has an end 27b on the evaporator side, a 
cross section of which in parallel with the airflow direc- 
tion spreads out. That is, the thickness of the partition 
plate 27 increases toward the end 27b at the evaporator 
side. 

Accordingly, airflows passing through a first air pas- 
sage 10a and a second air passage 10b flow while 
being more apart from each other toward the evaporator 
1 1 , and then flow into the evaporator 1 1 . As a result, the 
separation characteristics for separating the air flowing 
into the first and second air passages 10a and 10b can 
be improved. 

An arrangement of a partition plates 27 and 1 8 with 
reference to the evaporator 1 1 is the same as that in the 
first embodiment, and therefore the explanation is omit- 
ted. 

Next, a third embodiment of the present invention 
will be described. 

In the third embodiment, partition plates 28 dis- 
posed at an upstream air side of an evaporator 1 1 and 
partition plates 29 disposed at a downstream air side of 
an evaporator 1 1 are respectively supported in a case 5 
by positioning pins 30 at each side of the heat 
exchanger as shown in FIG. 6. 

The partition plate 28 disposed at an upstream air 
side of the evaporator 1 1 is formed with a through hole 
through which the positioning pin 30 passes at an end 
28a on an evaporator side, in a direction generally per- 
pendicular to an airflow direction. On the other hand, the 
partition plate 29 disposed at the downstream air side of 
the evaporator 1 1 is also formed with a through hole 
through which the positioning pin 30 passes at an end 
29a on an evaporator side in a direction generally per- 
pendicular to the airflow direction. 

In this case, each thickness of the ends 28a and 
29a of the partition plates 28 and 29 is somewhat 
thicker than that of the other portions of the partition 
plates 28 and 29. Therefore, airflows passing through 
air passages 10a and 10b flow while being more apart 
from each other toward the evaporator 1 1 , and then flow 
into the evaporator 1 1 in separated states in the same 
way as in the second embodiment. 

Next, a fourth embodiment of the present invention 
will be described. 

In the first embodiment, the present invention is 
applied to the air conditioning apparatus in which the 
inside air and the outside air can be blown out from the 
different air outlets as shown in FIG. 3. However, the 
present invention may be applied to another air condi- 
tioning apparatus in which conditioned airflows having 
different temperatures from each other, from air outlets 
on a driver's seat side and on a passenger seat side. 

In the fourth embodiment, as shown in FIG. 7, an air 
conditioning apparatus 40 is composed of an inside/out- 
side air switching apparatus 31 for selecting air to be 
introduced into a case 5 from inside air and outside air, 
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a fan 32 for sucking air. an evaporator 1 1 for cooling air 
which is sucked by the fan 32, a heater core 12 for heat- 
ing air which passed through the evaporator 1 1 and the 
like. 

The heater core 12 is disposed at the centra! por- s 
tion of the case 5 so as to have a predetermined space 
from wall surfaces of the case 5. The central portion 
where the heater core 12 is disposed functions as warm 
air passages 36a and 37a. On the other hand, the 
spaces between the heater core 12 and the wall sur- 
faces of the case 5 function as cool air passages 36b 
and 37b. The air which passed through the evaporator 
1 1 flows into the cool air passages 36b and 37b so as to 
bypass the heater core 12. 

Partition plates 33 and 34 are disposed generally 
on the central line of the case 5 at the upstream air side 
and the downstream air side of the heater core 12, 
respectively. The arrangements of the partition plates 
33 and 34 with reference to the heater core 12 are the 
same as in the first embodiment, and therefore the 
explanation is omitted. 

An air passage 5a in the case 5 is partitioned into a 
driver's seat side air passage 36 as a first air passage, 
and a passenger seat side passage 37 as a second air 
passage, by the partition plates 33 and 34. The driver's 
seat side air passage 36 has the warm air passage 36a 
and the cool air passage 36b. while the passenger seat 
side air passage 37 has the warm air passage 37a and 
the cool air passage 37b. 

Further, air mix doors 35 are respectively disposed 
at the driver's seat side passage 36 and the passenger 
seat side passage 37 at the most upstream air side of 
the heater core 12, thereby independently controlling 
temperatures of the air passing through the driver's seat 
side passage 36 and the passenger seat side passage 
37. 

A driver's seat side opening portion 38a is formed 
at the driver's seat side passage 36 at the downstream 
air side of the heater core 12. Further, a defroster air 
outlet for blowing out conditioned air to the passenger 
compartment, a face air outlet at the driver's seat side 
and a duct communicating with a foot air outlet are not 
shown but formed at the downstream air side of the 
driver's seat side opening portion 38a. 

On the other hand, a passenger seat side opening 
portion 38b is formed at the passenger seat side pas- 
sage 37 at the downstream air side of the heater core 
12. Further, a defroster air outlet for blowing out condi- 
tioned air to the passenger compartment, a face air out- 
let on the passenger seat side and a duct 
communicating with a foot air outlet (not shown) are 
formed at the downstream air side of the passenger 
seat side opening portion 38a, as well as those at the 
driver's seat side. 

An amount of air passing through the driver's seat 
side opening portion 38a is controlled by a door 39a, 
while an amount of air passing through the passenger 
seat side opening portion 38b is controlled by a door 
39b. 



In the above mentioned air conditioning apparatus 
40, the separation characteristics for separating the air 
having different temperatures from each other, which 
are independently blown out from the driver's seat side 
opening portion 38a and the passenger seat side open- 
ing portion 38b, can be improved. Consequently, by 
applying the present invention, it is possible to improve 
the separation characteristics of the airflows such as 
inside airflow and outside airflow having not only differ- 
ent humidities from each other but having different tem- 
peratures from each other. 

The present invention may also applied to an air 
conditioning apparatus (not shown) in which air having 
different temperatures from each other can be blown out 
from a front seat side air outlet and a rear seat side air 
outlet. 

In the foregoing embodiments, the arrangements of 
the partition plates according to the present invention 
are applied to the laminated type heat exchangers 
formed by laminating alternately plural fins and tubes in 
which a heat exchanging medium flows. However, the 
heat exchanger is not limited to the above mentioned 
type, but may be formed by bending a tube as shown in 
FIG. 8 for example. FIG. 8 shows a serpentine type 
evaporator 41 composed of a meandering tube and plu- 
ral fins disposed between a tube wall of the tube. That 
is, it is acceptable that the heat exchanger only has plu- 
ral main air passages partitioned by the tube walls. 

Although, in the foregoing embodiments, the ends 
of the partition plates are disposed to be opposite to the 
ends of the tubes of the heat exchanger, it is acceptable 
for the partition plate to be parallel to the tubes. Even 
when one of the ends of the partition plates is disposed 
to be opposite to an end of the fins on the upstream or 
downstream air side, generally the same effects as 
those in the above mentioned embodiments can be 
obtained. 

While the present invention has been shown and 
described with reference to the foregoing preferred 
embodiment, it will be apparent to those skilled in the art 
that changes in form and detail may be made therein 
without departing from the scope of the invention as 
defined in the appended claims. 

Claims 

1. An air conditioning apparatus (1) comprising: 

a case (5) having an air passage therein; 
a heat exchanger (11, 12) disposed in said 
case (5), said heat exchanger (11, 12) includ- 
ing plural tubes (20. 23) having flat tube walls 
(20a) in parallel with each other so as to form a 
main air passage (20b, 23a), between the adja- 
cent flat tube wails (20a) and a corrugated fin 
(21 , 24) disposed in said main passage (20b, 
23a), said heat exchange being performed 
between air flowing through said main passage 
(20b, 23a) and a heat exchanging medium 
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flowing through said plural tubes (20. 23), said 
corrugated fin (21) having a plate surface for 
partitioning said main air passage (20b. 23a) 
into plural secondary air passages (20c, 23b), 
said plate surface being formed with a louver 5 
(22) for communicating the adjacent secondary 
air passages (20c. 23b) with each other, a 
length of said fin (21) in an airflow direction 
being generally equal to that of said tube (20, 
23) in said airflow direction; and w 
partitioning means (16. 17. 18, 19) disposed in 
said case in parallel with said tubes (20). for 
partitioning said air passage (5a) into a first air 
passage (10a) and a second air passage (10b). 

75 

2. An air conditioning apparatus (1 ) according to claim 

1, wherein, 

an end (17b) of said partitioning means (17) is 
opposite to an end of said tube (20) in the air- 20 
flow direction. 

3. An air conditioning apparatus (1 ) according to claim 

2, wherein, 

25 

said partitioning means includes a first partition 
plate (17, 18) disposed at an upstream air side 
of said heat exchanger (11, 12) and a second 
partition plate (18. 19) disposed at a down- 
stream air side of said heat exchanger (11,1 2). 30 
and 

said first partition plate (17. 18) is opposite to 
said second partition plate (18, 19) so as to 
sandwich said heat exchanger (11, 12) there- 
between. 35 

4. An air conditioning apparatus (1 ) according to claim 
2. wherein, 

said partitioning means (27) is disposed at an 40 
upstream air side of said heat exchanger (1 1), 
and 

a thickness of said end (27b) of said partition- 
ing means is thicker than that of the other por- 
tion of said partitioning means (27). 45 

5. An air conditioning apparatus (1 ) according to claim 

2, wherein, 

a distance between said end (1 7b) of said par- so 
titioning means (1 7) and said end of said tube 
(20) in the airflow direction is smaller than 10 
mm. 

6. An air conditioning apparatus (1 ) according to claim ss 

3. wherein, 

said case (5) is formed with an inside air inlet 
(6a, 6b) and an outside air inlet (7) at an 



upstream air side of said heat exchanger (11) 
respectively for sucking inside air and outside 
air; and 

said air passage (5a) is partitioned by said par- 
titioning means into an inside air passage (10a) 
through which said inside air sucked from said 
inside air inlet passes, and an outside air pas- 
sage (10b) through which said outside air 
sucked from said outside air inlet (7) passes. 

7. An air conditioning apparatus (1 ) comprising: 

a case (5) having an air passage (5a) therein; 
an evaporator (11) disposed in said case (5), 
for cooling air passing therethrough; 
a heater core (12) disposed in said case (5) at 
a downstream air side of said evaporator (11), 
for heating air cooled by said evaporator (11), 
said heater core (12) including plural tubes (20) 
having flat tube walls (20a) in parallel with each 
other so as to form a main air passage (20b) 
between the adjacent flat tube walls (20a) and 
a corrugated fin (21) disposed in said main 
passage, a heat exchange being performed 
between air flowing through said main passage 
(20b) and a heat exchanging medium flowing 
through said plural tubes (20), said corrugated 
fin (21) having a plate surface for partitioning 
said main air passage (20b) into plural second- 
ary air passages (20c), said plate surface being 
formed with a louver (22) for communicating 
the adjacent secondary air passages (20c) with 
each other, a length of said fin (21) in an airflow 
direction being generally equal to that of said 
tube (20) in said airflow direction; and 
partitioning means (16-19) disposed in said 
case in parallel with said tubes (20), for parti- 
tioning said air passage (5a) into a first air pas- 
sage (10a) and a second air passage (10b), 
each of said first air passage (10a) and said 
second air passage (10b) including a warm air 
passage in which air having passed through 
said heater core (12) flows and a cool air pas- 
sage into which air having bypassed said 
heater core (12) flows; and 
door means (13) disposed between said evap- 
orator (11) and said heater core (12), for 
adjusting each amount of air flowing into said 
heater core (12) to be heated in said heater 
core (12) and air bypassing said heater core 
(12). 

8. An air conditioning apparatus (1 ) according to claim 
7, wherein, 

an end (17b) of said partitioning means (17) is 
opposite to an end of said tube (20) in the air- 
flow direction. 
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9. An air conditioning apparatus (1 ) according to claim 
8, wherein said door means includes a first door 
member (35) and a second door member (35) dis- 
posed in said first air passage (10a) and said sec- 
ond air passage (10b), respectively. 5 

10. An air conditioning apparatus (1) according to claim 
7, wherein said evaporator (11) includes plural 
tubes (20) having flat tube walls (20a) in parallel 
with each other so as to form a main air passage 10 
(20b) between the adjacent flat tube walls (20a) 
and a corrugated fin (21) disposed in said main 
passage (5a). a heat exchange being performed 
between air flowing through said main passage (5a) 
and a heat exchanging medium flowing through is 
said plural tubes (20), said corrugated fin (21) hav- 
ing a plate surface for partitioning said main air pas- 
sage (10b) into plural secondary air passages 
(10c), said plate surface being formed with a louver 

for communicating the adjacent secondary air pas- 20 
sages (10c) with each other. 

1 1 . An air conditioning apparatus (1 ) according to claim 
7, wherein said case (5) is formed at a downstream 

air side of said heater core (21) with a first air outlet 25 
portion (38a) communicated with said first air pas- 
sage (10a) and a second air outlet portion (38b) 
communicated with a second air passage (10b) 
respectively for sucking inside air and outside air. 

30 

12. An air conditioning apparatus (1) according to claim 
1 1 , wherein each of said first and second air outlet 
portions (38a, 38b) includes plural air outlets. 



1 4. An air conditioning apparatus (1 ) according to claim 

13, wherein, 

an end (17a) of said partitioning means (17) is 
opposite to an end of said tube (20, 23) in the 
airflow direction. 

1 5. An air conditioning apparatus (1 ) according to claim 

14, wherein. 

said partitioning means (16-19) includes a first 
partition plate (1 7, 1 8) disposed at an upstream 
air side of said heat exchanger (11, 12) and a 
second partition plate (18, 19) disposed at a 
downstream air side of said heat exchanger 
(11. 12), and 

said first partition plate (17. 18) is opposite to 
said second partition plate (18. 19) so as to 
sandwich said heat exchanger (11, 12) there- 
between. 

16. An air conditioning apparatus (1) according to claim 
14, wherein. 

said partitioning means (27) is disposed at an 
upstream air side of said heat exchanger (11), 
and 

a thickness of said end of said partitioning 
means (27) is thicker than that of the other por- 
tion of said partitioning means (27). 

17. An air conditioning apparatus (1) according to claim 
13. further comprising: 



1 3. An air conditioning apparatus (1 ) comprising: 35 

a case (5) having an air passage (5a) therein; 
a heat exchanger (11, 12) disposed in said 
case (5), said heat exchanger (11, 12) includ- 
ing plural tubes having flat tube walls (20a) in 40 
parallel with each other so as to form a main air 
passage between the adjacent flat tube walls 
and a corrugated fin (21, 24) disposed in said 
main passage (5a), a heat exchange being per- 
formed between air flowing through said main 45 
passage (5a) and a heat exchanging medium 
flowing through said plural tubes (20, 23). said 
corrugated fin (21 , 24) having a plate surface 
for partitioning said main air passage (20b. 
23a) into plural secondary air passages (20c. so 
23b), so as to communicate the adjacent sec- 
ondary air passages (20c, 23b) with each 
other; and 

partitioning means (18, 19) disposed in said 
case substantially parallel to said tubes (20. ss 
23). for partitioning said air passage (5a) into a 
first air passage (10a) and a second air pas- 
sage (10b). 



another heat exchanger (11) disposed in said 
case (5) at an upstream air side of said heat 
exchanger (12), for cooling air; 

wherein said heat exchanger (12) func- 
tions to heat air cooled by said another heat 
exchanger (11). 

18. An air conditioning apparatus (1) according to claim 
13, wherein said medium flows in said plural tubes 
(20, 23) in parallel. 

1 9. An air conditioning apparatus (1 ) according to claim 
13, wherein said plural tubes (20, 23) are formed by 
bending a single tube such that said medium mean- 
ders therein. 

20. An air conditioning apparatus (1) according to claim 
13, wherein air in said air passage (5a) flows into 
said main passage (10b) in a direction substantially 
perpendicular to said heat exchanger (1 1 , 12). 
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